Paragon Analytics

Radiochemistry Case Narrative
Isotopic Thorium

Kent & Sullivan Inc.
Ross Adams

PA WO 0405095

1. This report consists of the analytical results and supporting documentation for two
water samples received by Paragon on 05/11/04.

2. These samples were prepared according to Paragon Analytics procedures PA
SOP776R8 and PA SOP777R7.
3. The samples were analyzed for the presence of isotopic thorium according to Paragon

Analytics procedure PA SOP714R8. The analyses were completed on 06/07/04.

4. The analysis results for these samples are reported in units of pCi/L. The water
samples were not filtered prior to analysis.

5. No anomalous situations were encountered during the preparation or analysis of these
samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics certifies that the analyses reported herein are
true, comple correct within the limits of the methods employed.
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Lab Name:
Work Order Number:

Client Name:
ClientProject ID:

Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 8
Method Blank Results

Paragon Analytics
0405095

Kent & Sullivan Inc.
Ross Adams

" LabiD: AS040601-3MB

Sample Matrix: WATER
Prep SOP: PAl 777 Rev 7

Date Collected: 01-Jun-04

Prep Batch: AS040601-3
QCBatchiD: AS040601-3-1

Run ID: AS040601-3a

Final Aliquot: 1000 ml

Result Units: pCi/l
File Name: T6013B

Date Prepared: 01-Jun-04

Count Time: 420 minutes

Date Analyzed: 06-Jun-04

CASNO Target Nuclide Result +/- 2 s TPU MDC Lab Qualifier
14274-82-9 Th-228 -0.007 +/- 0.028 0.071
14269-63-7 Th-230 0.011 +/- 0.055 0.117
7440-29-1 Th-232 0.006 +/- 0.017 0.029
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 4.504 3.60 pCift 799 30-110%
Comments:
Qualifiers/iFlags: Abbreviations:
U -Resultis less than the sample specific MOC. TPU - Total Propagated Uncertainty (see PAI SOP 743}
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
MDC - Minimum Detectable Concentration (see PAl SOP 709)
Y2 - Chemical Yield outside defauit limits.
) ) BDL - Below Detection Limit
LT - Result is less than Reqguested MDC, greater than sample specific MDC.
M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.
Data Package ID: TH0405095-1
Date Printed: Thursday, June 17, 2004 Paragon Analytics

LIMS Version: 5.031A
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Isotopic Thorium By Alpha Spectroscopy

PAI 714 Rev 8

Laboratory Control Sample(s)

Lab Name:
Work Order Number:

Paragon Analytics
0405095

Client Name: Kent & Suliivan Inc.

ClientProject ID: Ross Adams

" LabD: AS040601-3LCS

Sample Matrix: WATER

Prep SOP: PAI 777 Rev 7
Date Collected: 01-Jun-04
Date Prepared: 01-Jun-04

Date Analyzed: 06-Jun-04

Prep Batch: AS040601-3

QCBatchlID: AS040601-3-1
Run ID: AS040601-3a

Count Time: 420 minutes

Final Aliquot: 1000 ml

Resuit Units: pCi/l

File Name: T6013L

CASNO Target MDC Spike Added % Rec | Control Lab
Nuclide Results +/- 2s TPU Limits | Qualifier
14269-63-7 Th-230 525 +/- 090 0.12 ‘ 4.59 114 85-121 P
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 4.504 3.46 pCifi 76.8 30-110%
Comments:
QualifiersiFlags: Abbreviations:
U - Result is less than the sample specific MDC, TPU - Total Propagated Uncertainty (see PAI SOP 743)
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Corcentration (see PAI SOP 709)
Y1 - Chemical Yietd is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
L - LCS Recovery below lower control limit.
H - LCS Recovery above upper control (imit.
P - LCS Recovery within control limits.
M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.
Data Package ID: TH0405095-1
Date Printed: Thursday, June 17, 2004 Paragon Analytics Page 10of 1

LIMS Version: 5.031A
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Isotopic Thorium By Alpha Spectroscopy
PAl 714 Rev 8
Duplicate Sample Results (DER)

Lab Name: Paragon Analytics

Work Order Number: 0405095

Client Name: Kent & Sutlivan Inc.

ClientProject ID: Ross Adams

FieldID: SW-05
Lab ID: 0405095-4DUP

Sample Matrix: WATER

Prep SOP: PAI 777 Rev 7
Date Collected: 06-May-04
Date Prepared: 01-Jun-04
Date Analyzed: 06-Jun-04

Prep Batch: AS040601-3
QCBatchiD: AS040601-3-1
Run ID: AS040601-3a
Count Time: 420 minutes
Report Basis: Unfiltered

Final Aliquot: 1000 mi
Prep Basis: Unfiltered
Moisture(%): NA
Result Units: pCi/l
File Name: T50954D

CASNO Analyte

Sample
Resuit +/- 2s TPU

Duplicate
Result+/- 2s TPU

DER Control

Limit

Lab
Qualifiers

14274-82-9

Th-228

0.174 +/-0.074

0.065 +/- 0.062

113

213

u

14269-63-7

Th-230

0.149 +/- 0.079

0.134 +/- 0.080

0.13

2.13

LT

7440-28-1

Th-232

0.103 +/- 0.049

0.078 +/- 0.044

0.36

213

LT

Comments:

Duplicate QualifiersiFlags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yisld is in control at 100-110%. Quantitative yield is assumed.
¥2 - Chemical Yield outside default limits.

W - DER is greater than Waming Limit of 1.42

D - DER is greater than Control Limit of 2.13

LT - Resultis less than Request MDC, greater than sample specific MDC

M - Requesied MBDG not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower controf limit,

H - LCS Recovery above upper contral limit,

P - LCS, Matrix Spike Recovery within cantrol limits.
N - Matrix Spike Recovery outside control limits

Data Package ID: TH0405095-1

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

DER - Duplicate Error Ratip
BDL - Below Detection Limit
NR - Not Reported

Date Printed: Thursday, June 17, 2004

Paragon Analytics

LIMS Version: 5.031A

Page 1 of 1
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Isotopic Thorium By Alpha Spectroscopy

PA! 714 Rev 8
Sample Results

Lab Name:
Work Order Number: 0405095
Client Name: Kent & Suliivan Inc.

Paragon Analytics

Ross Adams

ClientProject ID:

Field ID: SW-05
Lab 1D: 0405095-4

Sample Matrix: WATER

Prep SOP: PAI 777 Rev 7
Date Collected: 06-May-04
Date Prepafed: 01-Jun-04
Date Analyzed: 06-Jun-04

Prep Batch: AS040601-3
QCBatchlD: AS040601-3-1
Run ID: AS040601-3a
Count Time: 420 minutes
Report Basis: Unfiltered

Final Aliquot: 1000 m|
Prep Basis: Unfittered
Moisture(%): NA
Result Units: pCi/l
File Name: T50954

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

14274-82-9

Th-228

0.174 +/- 0.074

0.087

LT

14269-63-7

Th-230

0.148 +/- 0.079

0.119

LT

7440-29-1

Th-232

0.103 +/- 0.049

0.048

LT

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result Units

Yield

Control
Limits

Flag

Th-229

4.504

3.47 pCi/l

771

30-110%

Comments:

QualifiersiFlags:

U - Resultis less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.

Y2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAl SOP 743)

MDC - Minimum Detectable Concentration {see PAI SOP 703)

BDL - Below Detection Limit

Data Package ID: TH0405095-1

Date Printed: Thursday, June 17, 2004

Paragon Analytics
LIMS Version: 5.031A

Page 10f 2
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Isotopic Thorium By Alpha Spectroscopy

Lab Name:
Work Order Number: 0405095
Kent & Sulliva

Ross Adams

Client Name:
ClientProject ID:

PAI 714 Rev 8
Sample Duplicate Results

Paragon Analytics

ninc.

Field ID:
Lab ID:

SW-05

Sample Matrix: WATER

Prep Batch: AS040601-3

0405095-4DUP

Prep

Date Collected: 06-May-04
Date Prepared: 01-Jun-04
Date Analyzed: 06-Jun-04

SOP:PAI 777 Rev 7

QCBatchID: AS040601-3-1
Run ID: AS040601-3a
Count Time: 420 minutes
Report Basis: Unfiltered

Final Aliquot: 1000 ml
Prep Basis: Unfiltered
Moisture(%): NA
Result Units: pCi/l
File Name: T50954D

CASNO

Target Nuclide

Result +/- 2 s TPU

MDC

Lab Qualifier

14274-82-9

Th-228

0.065 +/- 0.062

0.110

14268-63-7

Th-230

0.134 +/- 0.080

0.125

LT

7440-29-1

Th-232

0.078 +/- 0.044

0.042

LT

Chemical Yield Summary

Carrier/Tracer

Amount Added

Result Units

Yield

Control
Limits

Flag

4.504

3.71 |

30-110%

Th-229

pCifl 82.4

Comments:

QualifiersiFlags:

U - Resultis |less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.
Y2 - Chemical Yield outside default timits.

LT - Result is less than Requested MDC, greater than sample specific MDC.

M - The requested MDC was not met.
M3 - The requested MDC was not met, but thereparted activity is greater than the reported MDC.

W - DER is greater than Waming Limit of 1.42
D - DER is greater than Control Limit of 2.13

Abbreviations:
TPU - Tatal Propagated Uncertainty (see PAlI SOP 743)
MDC - Minimum Detectable Concentration (see PAl SOP 709)

BDL - Below Detection Limit

Data Package ID: TH0405095-1

Paragon Analyftics
LIMS Version: 5.031A

Date Printed: Thursday, June 17, 2004

Page 1 of
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Isotopic Thorium By Alpha Spectroscopy

PAl 714 Rev 8
Sample Results

Lab Name:
Work Order Number:

Paragon Analytics

0405085
Client Name: Kent & Sullivan Inc.

ClientProject ID: Ross Adams

Sample Matrix: WATER

Field ID:. SW-07
- Prep SOP: PAl 777 Rev 7

Prep Batch: AS040601-3
QCBatchlD: AS040601-3-1

Final Aliquot: 1000 mi
Prep Basis: Unfiltered

1 04050956
Lab ID: Date Collected: 03-May-04 Run ID: AS040601-3a Moisture(%): NA
Date Prepared: 01-Jun-04 Count Time: 420 minutes Result Units: pCi/l
Date Analyzed: 06-Jun-04 Report Basis: Unfiltered File Name: T50956
CASNO Target Nuclide Result +/- 2s TPU MDC Lab Qualifier
14274-82-9 Th-228 0.91+-0.20 0.12
14269-63-7 Th-230 0.91 +/-0.20 0.12
7440-29-1 Th-232 0.284 +/- 0.085 0.031
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
Th-229 4.504 3.54 pCil 78.7 30-110%
Comments:

QualifiersiFlags:
U - Resultis less than the sample specific MDC.

¥1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Resultis less than Requested MDC, greater than sample specific MDC.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.

Abbreviations:

TPU - Total Propagated Uncertainty (see PAI SOP 743)

MDC - Minimum Detectable Concentration (see PAlI SOP 709)
BDL - Below Detection Limit

Data Package ID: TH0405095-1

Date Printed: Thursday, June 17, 2004 Paragon Analytics

LIMS Version: 5.031A

Page 2 oDzU 00 1 1
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Paragon Analytics Report Prinfec:

6/8/04 8:04:23 AM

Alpha Spectroscopy Analysis pasozz
Sample Name: 0405095-4 TAS040601-3 Analysis Type: Thorium
Detector: MCB 8 Input 3 Date/Time of Count: 6/6/04 2:29:41 PM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 420.00 Minutes
Chem. Yield: 77.06% Real Time: 422.05 Minutes
Total Eff.. 2411 % Dead Time: 0.5 %
Tracer Amount: 9.999 DPM, With Contaminate Acquisition: 512 Channels
Efficiency: 31.28% Analysis: Relative Region-Of-Interest

Originai: 3,038 + 10.0408 * Chn + -0.00110 * Chn **2.
Spectrum Calibration: 3,038 + 10.0062 * Chn +-0.00110 * Chn **2.
Cal File:

Spectrum File: C:\UsenAlphal\ALPHA\T50954.SPC

Background File: C:\USER\ALPHA\BKGND\B4060159.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 167.94 145 169  10.00 8.00 60.00 1.47 33.42 0.33
2 245.66 224 250  2.00 9.00 50.00 12.18 37.82 0.37
3 98.48 74 105  4.00 4.00 26.00 2.94 23.06 0.23
Tracer 184.30 170 210  16.00 67.00 1,018.00 567 1012.33 10.00

Analysis Results

Peak Nuclide Energy (keV)  Width (keV)  Aliquot pCi _ MDApPCi .  %Emor
1 Th-230 4687.70 96.37 0.149 n/a 45.45 o,
2 Th-228 5430.00 18.93 0.168 n/a 36.84 o
3 Th-232 4013.00 39.16 0.103 n/a 4345 o,
Tracer  Th-229 4845.00 153.61 4.504 n/a 6.14 o

Totals % Total

Gross Count: 1,418.00 100.00
Net Area: 1,313.84 92.65
Background: 104.16 7.35
Composite Fit: 1,154.00 81.38
Residuals: 264.00 18.62

Analyzed By: /d]ﬂ?

Checked By: <§> u U 0 0 1 5
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Paragon Analytics Report Printec:

6/6/04 9:32:22 PM

Alpha Spectroscopy Analysis Pz
Sample Name: 0405095-4D TAS040601-3 Analysis Type: Thorium
Detector: MCB 8 Input 4 Date/Time of Count: 6/6/04 2:30:14 PM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 420.00 Minutes
Chem. Yield: 82.37% Real Time: 422.06 Minutes
Total Eff.: 21.22 % Dead Time: 0.5 %
Tracer Amount: 9.998 DPM, With Contaminate Acquisition: 512 Channels
Efficiency: 25.76% Analysis: Relative Region-Of-Interest

Original: 3,005 + 10.1947 * Chn + -0.00130 * Chn **2,
Spectrum Calibration: 3,005 + 10.1734 * Chn + -0.00130 * Chn **2.
Cal File:

Spectrum File: CA\USER\ALPHA\ALPHA\T50954D.SPC

Background File: C:\USER\ALPHA\BKGND\B4060160.SPC
Library File: C:\UsenAlpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 169.01 147 170  2.00 6.00 49.00 0.42 26.48 0.30
2 246.06 224 249  2.00 5.00 28.00 15.54 12.46 0.14
3 100.33 76 107  2.00 3.00 17.00 1.47 15.53 0.17
Tracer 185.21 171 210  8.00 78.00 893.00 1.89 891.11 10.00

Analysis Results

Peak Nuclide  Energy (keV)  width (keV)  Aliquot pCi MDApCi .  %Error
1 Th-230 4687.70 19.47 0.134 n/a 51.82 o
2 Th-228 5430.00 19.07 0.063 n/a 84.25 o
3 Th-232 4013.00 19.83 0.078 n/a 52.14 o

Tracer Th-229 4845.00 77.53 4.504 nfa 6.56 o

Totals % Total

Gross Count: 1,153.00 100.00
Net Area: 1,072.57 93.02
Background: 80.43 6.98
Composite Fit: 987.00 85.60
Residuals: 166.00 14.40

Analyzed By: /&7

Checked By: Cb@ U U 0 0 1 7
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Paragon Analytics Report Printed:

6/6/04 9:32:37 PM

Alpha Spectroscopy Analysis

rev 11/13/03 KVG

Sample Name: 0405095-6 TAS040601-3

Detector: MCB 8 Input 5

Sample Volume

Chem. Yield:

Total Eff.
Tracer Amount

78.70%
12419 %

: 1.000 Total, 1.000 Aliquot.

; 9.999 DPM, With Contaminate
Efficiency: 30.73%

Analysis Type: Thorium
Date/Time of Count: 6/6/04 2:30:29 PM

Live Time: 420.00 Minutes
Real Time: 422.06 Minutes
Dead Time: 0.5 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

Original: 3,062 + 9.8433 * Chn +-0.00045 * Chn **2.

Spectrum Calibration:

Cal File:

Spectrum File: C\USER\ALPHA\ALPHA\T50956.SPC

Background File: C:\USER\ALPHA\BKGND\B4060161.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

3,062 + 9.8367 * Chn +-0.00045 * Chn **2.

Peak Channel

1 166.54
2 243.45
3 97.10

Tracer 182.7¢

Start End
145 168
221 246
73 104
169 208

Peaks
FWHM Height Gross Cts Bkqg Cts Net Area DPM
2.00 26.00 231.00 1.68 204.13 2.01
2.00 29.00 222.00 24.15 197.85 1.95
2.00 10.00 65.00 0.84 64.16 0.63
6.00 87.00 1,018.00 2.31 1015.69 10.00

Peak Nuclide

1 Th-230
2 Th-228
3 Th-232

Tracer Th-229

Analyzed By:

Analysis Results

Energy (keV
4687.70
5430.00
4013.00
4845.00

Width (keV)
19.37

19.23
19.50
58.02

Aliguot pCi MDA pCi % Error
0.905 n/a 14.60 o
0.877 n/a 14.80 o,
0.285 n/a 2484 o
4.504 n/a 614 o,

% Total

Totals
Gross Count: 1,975.00
Net Area: 1,816.03
Background: 158.97
Composite Fit: 1,536.00
Residuals: 439.00

s,

100.00
91.95
8.05
77.77
22.23

Checked By:

40

00019
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Paragon Analytics report Printed:

6/6/04 9:32:52 PM

Alpha Spectroscopy Analysis pamoz
Sample Name: AS040601-3MB TAS040601-3 Analysis Type: Thorium
Detector: MCB 8 Input 6 Date/Time of Count: 6/6/04 2:30:45 PM
Sample Volume: 1.000 Total, 1.000 Aliquot. Live Time: 420.00 Minutes
Chem. Yield: 79.89% Real Time: 422.06 Minutes
Total Eff.; 23.67 % Dead Time: 0.5 %
Tracer Amount: 9.999 DPM, With Contaminate Acquisition: 512 Channels
Efficiency: 29.63% Analysis: Relative Region-Of-Interest

Original: 3,061 + 9.7795 * Chn + -0.00034 * Chn **2.
Spectrum Calibration: 3,061 + 9.7793 * Chn + -0.00034 * Chn **2,
Cal File:

Spectrum File: C:\USER\ALPHA\ALPHA\T6013B.SPC

Background File: C:\USER\ALPHA\BKGND\B4060162.SPC
Library File: C:\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 167.31 145 169  6.00 4.00 27.00 0.00 2.34 0.02
2 24431 222 247  2.00 2.00 6.00 7.56 -1.56 -0.02
3 97.68 74 105  2.00 1.00 2.00 0.63 1.37 0.01
Tracer 183.59 170 209 6.00 91.00 995.00 0.84 994.16 10.00

Analysis Results

Peak Nuclide Eneray (keV Width (keV)  AliquotpCi _ MDA pCi _ % Error
1 Th-230 4687.70 58.00 0.011 n/a 434.34 o
2 Th-228 5430.00 19.23 -0.007 n/a -316.19 o,
3 Th-232 4013.00 19.43 0.006 n/a 203.73 o
Tracer  Th-229 4845.00 57.93 4.504 n/a 6.21 o

Totals % Total

Gross Count: 1,211.00 100.00
Net Area: 1,109.78 91.64
Background: 101.22 8.36
Composite Fit: 1,030.00 85.05
Residuals: 181.00 14.95

Analyzed By: /%7

Checked By: 469 uooG21
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Paragon Analyftics

Report Printed:
6/8/04 8:07:03 AM

Alpha Spectroscopy Analysis

Para0327.rpt

Sample Name: AS040601-3LCS TAS040601-3

Detector: MCB 8 Input 7

Sample Volume:

Chem. Yield:

Total Eff

Tracer Amount:

Efficiency:

Spectrum Calibration:

Cal File:

1.000 Total, 1.000 Aliquot.

76.79%
;2261 %
9.999 DPM, With Contaminate
29.44%

Qriginal:

Spectrum File: C:\UserAlpha\ALLPHA\T6013L.SPC

Analysis Type: Thorium
Date/Time of Count: 6/6/04 2:30:57 PM

Live Time: 420.00 Minutes
Real Time: 422.06 Minutes
Dead Time: 0.5 %

Acquisition: 512 Channels
Analysis: Relative Region-Of-Interest

3,043 + 9.8280 * Chn + -0.00068 * Chn **2,
3,043 + 9.9192 * Chn + -0.00068 * Chn **2.

rev 11/13/03 KVG

Background File: C:\USER\ALPHA\BKGND\B4060163.SPC
Library File: C:A\User\Alpha\ALPHAVIS.ALB

Peaks
Peak Channel Start End FWHM Height Gross Cts BkgCts Net Area DPM
1 167.75 142 168  2.00 101.00 1,131.00 0.84 1106.62 11.66
2 244.76 223 248  2.00 3.00 19.00 10.29 8.71 0.09
3 98.47 74 105 2.00 1.00 4.00 0.42 3.58 0.04
Tracer 184.00 169 208 4.00 61.00 950.00 0.63 949.37 10.00

s

Analyzed By:

Analysis Results

Peak Nuclide Energy (ke
1 Th-230 4687.70
2 Th-228 5430.00
3 Th-232 4013.00
Tracer Th-229 4845.00

Width (keV) Aliguot pCi MDA pCi % Error
19.38 5.250 n/a 596 o
19.17 0.041 n/a 99.25 o
19.57 0.017 n/a 109.75 o
38.68 4.504 n/a 6.36 o

Checked By:

4

Totals % Total

Gross Count: 2,344.00 100.00
Net Area: 2,232.49 95.24
Background: 111.51 4.76
Composite Fit; 2,104.00 89.76
Residuals: 240.00 10.24

u000u23
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 5

QUALITY ASSURANCE
SUMMARY REPORTS

vaaoe?



No NON-CONFORMANCE REPORTS or
QUALITY ASSURANCE SUMMARY SHEETS
are included in this data package.
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 6

LABORATORY
BENCH SHEETS
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SAMPLE CONDITION FORM (LIQUID)

ANALYST: (0 Im
~ |aNALYSIS DATE: bfi]ey METHOD: ¢ o
WORK sampLe |- SAMPLE CONDITION
ORDER ID pH Color | Remarks
0405086 | | |19 |Clard N0 Viihie Sediment
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PARAGON ANALYTICS
Radiochemistry Data Package

Section 7

STANDARDS
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Description: Th-228
b Activity: 20.00 dpmimi - |
’% 25 Uncertainty: 0.47 dpmimi .i\ |
= Ref Date:  T/1TI02 7 ‘
g Ref Time: na =
= Prep Date:  B/3/03 Prep by: CDM & i
' Expiration:  6/25/04 z | |
; Watrix/Comp.  0.5M HNO3 : l ,
- Half Life (y): T.34E+03 | i
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CERTIFICATE OF CALIBRATION

64206-307 fe
Th-229 5 mh Liguid in Flame Sealed Vial

This standard radionuclide source was prepared gravimetrically
from a calibrated master solution. The master solution was
calibrated by liguid scintillation counting. :

_Radionuclide purity and calibration were checked by germanium
gamma-ray spectrometry and liguid scintillation counting. The

nuclear decay rate and assay date for this source are given
below. ' : :

ANALYTICS maintains traceability to  the National Institute of

Standards and Technology through Measurements ASsuUrance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

ISOTOPE: Th-2282

ACTIVITY (dps): 4.258 E3
HALF-LIFE: 7340 years .
CALTBRATION DATE: July 17, 2002 12:00 EST
TOTAL UNCERTAINTY*: 3.5% ) |
SYSTEMATIC: 2.6%

RANDOM : 0.9%

+99% confidence level.

Impurities: Th-228 26.5% dps
Th-230 26.5 dps
Th-232 1.8 dps

5.01424 grams 0.5M HNO3 solution.

p 0 NUMBER 001620, Tte

m 1 /?
SOURCE PREPARED BY: ,4¢%?klij/ﬁi:4/tx;g,,//
1.7 D

17D —TCurris, Radiochemist

oIy APPRCVED: zij, /Tazé;»’:b - /8 -0

| ' ANALYTICS ) 1380 Seaboard industrial Bvd.

Atiznta, Georgia 30318 - US.A.

Phone (404) 352-8677
Fax  {404) 352-2837

Standard Ra.diongc].ide Source @ [J[ E/ﬁ) 00 62’:0
: NAG-ox

0633
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U.S. DEPARTMENT OF COMMERCE

National Institute of Standards & Technology
Galthersburg, MD 20899

& &
'?ch " 39‘6’9

pa) b
Sraeg of ¥

Certificate of Participation

Analytics, Incorporated
Atlanta, Georgia

is a participant for the period January 1, 2002, through
December 31, 2002, in a radioactivity measurements
assurance program conducted by the National Institute of

- Standards and Technology, in cooperation with the Nuclear
Energy Institute. Continued particip ation is evidenced by
dated Reports of Traceability issued for particular
radiopuclides, which indicate the deviation of the participant's
reported value from that measured by the National Institute
of Standards and Technology. The significance of these
Reports is addressed below.”

For the Director,

24 Laupy”

Bert M., Coursey, Acting Group Leader
Radioactivity Group
Physics Laboratory

As guidance for the proper use of Reports of Traceability, it should be emphasized that the National Institute of
Standerds and Technology is concetned only with fostering good measurements capability and consistency with the

national measurements system, The assurance of the proper application of that capability to the ultimate consumer

products is the responsibility of each menuiacturer of these products and of the Federal regulatory agencies,

A continuing traceability program in radioactivity demonstrates, 1o the degree established by the periodic assays of
calibrated radioactivity samples, a continuing competence o maintain the methods and standards necessary for
accurate measurement. Such 2 program cannot, however, endoree sach and every measurement 1ot the final
product, any mare thao a spat check can vouch for every unchecked item. Care should be taken, therefore, not to
imply such endorsement. The proper use of this Report is governed by section 200.114 of Title 15 of the Code of

Federal Regulations. These regulations may be met if Reports are quoted only in their entirety. Excerpts out of
" context may be misleading.

vlGe39
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_ 24937 Avenue | 1DDITTS
? VISOtOpe PrOdUCtS Valencia, California 91355
Laboratories

| : Tel 661-309-1010 . -~
An Eckert & Ziegler Company Fax 661:257+8303 éﬁf—\f J:Q UC/S 8 J
@PCC/P S0k O(

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

dionuclide:  Th-230 7 Customer: FPARAGON ANALYTICS, INC.
f-life: (7.54 £ 0.03)E+04 years P.0.No.: ' 001285

italog No.: 7230 Reference Date: 15-May-01 12:00 PST

urce Na.; 758-93 Contained Radioactivity: 0.4969 pCi 18.38 kBq

(Th-230 only)

1ysical Description:

A. Mass of solution: 49.88438 g in 50 mL flame-sealed ampoule
B. Chemical form: Th{NO3)4 in 0.1M HNO;
- C. Carrier content: 10 pg Th/imL of solution
D. Density: . 1.0016 g/imL @ 20°C.
adioimpurities:

Am-241 = 0.110%: Ra-226 daughter = 0.400% on 15 May 01
.adionuclide Concentration: 0.008961 pCifg, - 0.3686 kBa/g o
Jethod of Calibration:

This source was prepared from a weighed aliquot of solution whose activity in pCi/g was determined
using a liquid scintillation counter. ‘

Uncertainty of Measurement:

A. Type A (random) uncertainty: £t 12%
B. Type B (systematic) uncertainty: t 30%
C. Uncertainty in aliguot weighing: + 00 %
D. Total uncertainty at the 98% confidence level: t 32%

Notes:

t

See reverse side for leak test(s) performed on this source.

IPL participates in & NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15). ‘ _

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986.

- This solution has a working life of 5 years, '

H

'—Dfiwj L@»M (/ﬁ—~ Dfu@fﬂ‘--— 7= O

@ﬁ.lity Control Date Signed IPL Ref. No.: 758-93

1S0 9001 CERTIFIED

Medical Imaging Laboratory

industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 913533

1800 North Keystone Street  Burbank, California 21504

vooué2



PARAGON ANALYTICS
Radiochemistry Data Package

Section &

CHAIN OF CUSTODY

00043



Paragon Analytics

Sample Number(s) Cross-Reference Table

Paragon OrderNum: 0405095
Client Name: Kent & Sullivan Inc.
Client Project Name: Ross Adams
Client Project Number:
Client PO Number:

Client - Lab Sample | COC Numberi . Date  Time ‘

Sample  Number | ! ' Collected Collected |
sw-01 704050051 WATER 05-May-04  16:40
SW-02  Tpaps0952 T T WATER © 05-May-04 1550
sw-04  Tpaos0es-3 T WATER  04-May-04  17:52
SW-05  0405095-4 - WATER  06-May-04  11:45
SW-06 ~ 0405095-5 - WATER  06-May-04 850
SW-07 04050956 WATER = 03-May-04  16:03
SW-08 N 04050957 ~ WATER  03-May-04 1659
‘SW-09 - 04050958 ~ WATER  05-May-04  12:30
SW-10 04050959 T "TWATER  O5-May-04 1457
SW-11 040509510 T WATER  06-May.04  17:00
FR-01 R ~0405095-11 WATER  06-May-04  8:00
FR-02" ©0405095-12  WATER  06.May-04  &10

Matrix

Page 1 of 1 Paragon Analytics Date Printed: Thursday, May 13, 2004
LIMS Version: 5.014A
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Paragon Analytics, Inc. -- Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT FORM

CLIENT: Kook & Svi.  WORKORDER NO: DYPs095
PROJECT MANAGER: _ Wedbie  Tazi0  INITIALS: 42@ DATE: 5"//2/0'{

1. Does this project require any special handling in addition to standard g Yes_) No
Paragon procedures? T
. . , N
IS PRE-SCREENING REQUIRED? (radiochemistry, DOE, etc.) " Yes ;| No
2. Are custody seals on shipping containers intact? How many custody seals | N/A | Ves J\?o}
are provided? X each.
) - "
3. Are the custody seals on sample containers intact? N/A T Yes No
4. Is there a Chain-of-Custody (COC) or other representative documents, @‘) No
letters, or shipping memos?
3. Is the COC complete? N/A (\’.es‘ No
Relinquished: Yes «No Analyses Requested: Yes ~"No
6. Is the COC in agreement with the samples received? N/A | Yesﬁ/ No
No. of Samples:  Yes_ _~No Sample [D's: Yes o No
. ~ . r pre
Matrix: Yes « No No. of Containers: Yes "No
7. Were COC (if applicable) and sample labels legible? Qje\g No
- . ~ -
8. Were airbills present and/or removable? N/A 1. Yes .| No
9. Are all aqueous samples requiring chemical preservation preserved correctly | N/A Yes); No
. N . —
{excluding volatile organics)?
. —~
Are all aqueous non-preserved samples at the correct pH? Yes No
10. 1s there enough sample for requested analyses? If so, were samples placed -Qes 1 No
in the proper containers? ' !
Ll Are all samples within holding times for the requested analvses? Yes ;1 No
. . - . " . - r o~ i
2. Were all sample containers received intact? (not broken or ieaking, etc.) Yes No
3. Are samples requiring no headspace (volatiles. reactive cvanide/sulfide. N/A Yes No
radon). headspace free? Size of bubble: < green peu: > green pea ' ;
(List sample [Ds and affected containers on Page 2) 5
14 Were samples checked for and free from the presence of residual chiorine? ’LN/A Yes | No
3. Were the sampla(s) shipped on ice? N/A | Yes No
16, Were cooler temperatures measured at 0.1 -6 °C 2 IR Gun Used*":Cl/fZ N | Yes _No
1= T

170 Were all samples cooled that should have been cooled” P N/A ] Yes kf\TQ

Cooler #'s ol 433 T30 b/ Jdolo g 5/l ’7/

2

Temperature  fO /0 ]5° L0’ 12° 2° 719 ? /77 °C
Project Manager Signature / Dare: J\U“”T(;’ 1!//( 5/”/5//%
A NO RESPONSE TO ANY QUESTION EXCEPT £ | REQUIRES TI‘IIE COMPLLETION OF PAGE 2 OF THIS FORM
IR Gun =1 coriginaiy Ravtek. SN SC-PM3'TI0403
IR Gun 22 (newer:: Qakton, SN ISCIRI201
FORM 20 1o frm 14 10.2007 P

Page 1.y :
G047



Paragon Analytics, Inc. -- Fort Collins, Colorado
CONDITION OF SAMPLE UPON RECEIPT FORM
CLIENT: Keod & Sellvan  WORKORDERNO: __ 0Y/p 5995
PROJECT MANAGER: _ Diblie Fazze INITIALS: Q,_J DATE: 5, //,2/:;/

< Custody seals broken (on outside of shipping container or on sample containers).
! No Chain-of-Custody (COC) present.
Number of samples on the COC do not match the number of samples received.
Aqueous samples not preserved correctly (see pH discussion below).
SVOC samples contained residual chlorine (list sample IDs and affected containers below).
' Samples received at inappropriate temperature.
insufficient sample to perform requested analyses.
Extraction or analytical holding times expired in transit.
Broken/leaking bottles and intact bottles received in same cooler (list affected sample IDs below).
No analyses requested.
Incorrect sample type received.
VOAs, reactive CN/S, radon not headspace free (list sample 1Ds and affected vials below).
Airbills not present and/or removable (record applicable shipper’s tracking number below).
X Other (describe below).

Describe discrepancy: ,
Soamwply H| - #ID 2 5000 il [.71),[\1 697’4’/61 ace /AW S
cdledin bd Gacldsis gogl psert coppived ot ph 7 Laldds
s Orfsfefvaahrt’ 4.5 H/\)Oa.
Conler #4300 cecoiyud woH ceor pokr e fusv’vle ceal satuact . {—roat-
Cushody Seal oas pf-(fjc’,««;!" bt nics pold aduit . A Shragome,
J———'a,e fzm,_\ s b oA g
» AN Sawfes vectived hotween 0% - 15°C . Tusulficied seo prcked st
Sﬁ.wiés. Refer v pase | for coaler %M,am-#ure: ol _cefer 4o DoT
pcat Sucved  paeio Lo coole /pmkds

Ay oy L .
Was the chent <.ontacted‘7 _ No: ./ Yes: Nama}’)/ &/m Date/Time> 2
Was the pH of any sample adjusted by the labgratory? ~ No: _ Yes (see Table below):

NOTE: No pH adjustments shall be made without prior consent of Project Manager. After pH
adjustment, hold metals and radchem samples > 16 hr before analysis.

Sample ID Initial ptf Final ptf Type of Reagenr Lot No. of Reagent Used Mmitials 7/ Date / Time
fwait 30 min) Used

e

Was the laboratory directed to proceed with the analvsis of anv samples vielding the presence of residual
chlorine” No:  Yes (see notes abovel.

—— — :
ﬂ ..-.\t : ! \/"L

/.
P

Project Manager Signature / Date:

(-
_ Y

;00048

FORM Z01rT4 frm (012472002 Page 2 of :



SAMPLE LOGIN / DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405095
Project Manager: Debbie Fazio Initials: AW Date:  5/12/04
COOLER #: 866 External Micro R Meter Reading (u R/hr): 50
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405095-6-5 SW-07 < background
0405095-8-2 SW-09 < background
0405095-8-3 SW-09 < background
0405095-8-4 SW-09 < background
0405095-8-5 SW-09 < background
0405095-10-2 SW-11 < background
0405095-10-3 SW-11 < background
0405095-10-4 SW-11 < background
COOLER #: 933 External Micro R Meter Reading (p R/hr): 150
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-4-1 SW-05 < background
0405095-4-4 SW-05 < background
= 0405095-4-6 SW-05 ) < background
0405095-4-7 SW-05 < background
0405095-4-8 SW-05 < background
COOLER #: 930 External Micro R Meter Reading (i R/hr): 380
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1w R/hr):
0405095-2-1 SW-02 < background
0405095-2-2 SW-02 < background
0405095-2-3 SW-02 < background
0405095-6-8 SW-07 < background
0405095-7-4 SW-08 < background
0405095-7-5 SW-08 " < background
0405095-8-1 SW-09 < background
0405095-9-3 SW-10 < background
0405095-10-1 SW-11 < background
If applicable, was the client contacted? YES / NO .NA Client Rep. Name: 3 fon T Date/Timeff_" - it
Project Manager Signature/ Date: hﬁf :—‘_" oy o

-

-

PAGE __ OF _uj?’_ﬂ 649



SAMPLE LOGIN/ DOT SURVEY

Client: Kent & Sullivan Workorder No: 0405095
Project Manager: Debbie Fazio Initials: AW Date:  5/12/04
COOLER #: 681 External Micro R Meter Reading (u R/hr): 70
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-1-1 SW-01 < background
0405095-1-2 SW-01 < background
0405095-1-3 SW-01 < background
0405095-1-4 SW-01 < background
0405095-1-5 SW-01 < background
0405095-3-2 SW-04 < background
0405095-6-1 SW-07 < background
0405095-9-1 SW-10 < background
#405095-9-2 SW-10 < background
0405095-9-5 SW-10 < background
COOLER #: 166 External Micro R Meter Reading (1 R/hr): 60

Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1. R/hr):
0405095-2-4 SW-02 < background
0405095-2-5 SW-02 < background
0405095-3-1 SW-04 < background
0405095-3-3 SW-04 < background
0405095-9-4 SW-10 < background

0405095-11-1 FR-01 < background
0405095-11-2 FR-01 < background
0405095-12-1 FR-02 < background
0405095-12-2 FR-02 < background
COOLER #: 9 External Micro R Meter Reading (u R/hr): 80

Paragon Sample ID: Client Sampie ID: Micro R Meter Reading (u R/hr):
0405095-3-4 SW-04 < background
0405095-3-5 SW-04 < background
0405095-4-2 SW-05 < background
0405095-4-3 - SW-05 < background
0405095-4-5 SW-05 < background
0405095-5-1 SW-06 < background
0405095-5-2 SW-(6 < background
0405095-5-3 SW-06 < background
0405095-5-5 SW-06 < background

Project Manager Signature/ Date:

e

At

“hiAaiiey

If applicable. was the client cor1tactedQ\_’£S// NQ/NA C{lient Rep. Name:ez - (’..if,i\,f"

PAGE _ X OF

Date/Time‘:’M%

A
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SAMPLE LOGIN / DOT SURVEY

< background

Client: Kent & Sullivan Workorder No; 0405095
Project Manager: Debbie Fazio Initials: AW Date: 5/12/04
COOLER #: 816 External Micro R Meter Reading (g R/hr): 50
Paragon Sample 1D: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-5-4 SW-06 < background
COOLER #: 4 External Micro R Meter Reading (p R/hr): 100
Paragon Sample ID: Client Sample ID: Micro R Meter Reading (1 R/hr):
0405095-6-2 SW-07 < background
0405095-6-3 SW-07 < background
0405095-6-4 SW-07 < background
0405095-6-6 SW-07 < background
0405095-6-7 SW-07 < background
0405095-7-1 SW-08 < background
0405095-7-2 SW-08 < background
0405095-7-3 SW-08 < background
0405095-10-5 SW-11

w

Project Manager Signature/ Date:

[ T o

If applicable, was the client contacted? @Z,NO /NA Client Rep. Name: -"\}}j :Lr'

PAGE

Dﬂte/Time:le f”}t ‘f
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PARAGON ANALYTICS
Radiochemistry Data Package
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Th-229 contribution to Th-230 Region-Of-Interest

Expires 3/31/05

The "Tracer Amount" field on theThorium raw data printouts show the activity amount, and the words "With
Contamination”. This is not actual contamination; it is the contribution of Th-229 counts to the Th-230 RO,

Using method blank data acquired from other Thorium analyses, a calculated percentage contribution of Th-229
counts to the Th-230 ROl was established to be 2.48%, shown below. During Thorium analyses, 2.48% of the
counts in the Th-229 ROI are subtracted from the Th-230 net counts and become Th-230 background counts,
Therefore, on the raw data printouts, the sum of the calibrated background counts and the Th-230 net counts does
not equal the Th-230 Gross Counts. Correctly calculating the Th-230 gross counts requires the sum of the

. calibrated Th-230 background counts, the net Th-230 counts, and the 2.48% of the Th-229 counts. Furthermore,
the Th-230 total background counts used in calculations can be found on the raw data summary. Th-230 total
background counts are equal to the sum of the calibrated background counts and the 2.48% of the Th-229 counts.

Sample ID Th-230 Th-229 % Ratio
Counts| Counts

AS031203-4MB 11.400 439.400 2.59%
AS031210-4MB 32.440 1232.440 2.63%
AS031216-MMB 47.000 951.000 4.94%
AS031216-4PMB 30.000 865.000 3.47%
AS031218-2MB 19.800 537.900 3.68%
AS031218-3MMB 18.000 847.000 2.13%
AS031218-3PMB 8.000 778.000 1.03%
AS031221-2MB ' 14.800 574.800 2.57%
AS031222-1MB 31.000 992.800 3.12%
AS0312230-3MB 32.000 1949.000 1.64%
AS031229-2MB 34.000 1511.000 2.25%
AS040108-1MB 13.000 667.000 1.95%
AS040110-2MB 9.920 620.560 1.60%
AS040110-3MB 22.280 £86.960 3.24%
AS040114-4MB 18.000 1023.000 1.76%
AS040207-2MB 17.000 906.000 1.88%
AS040111-3MB 29.000 795.020 3.65%
AS040110-3MB 17.380 964.140 1.80%
AS040325-2MB 14.740 717.960 2.05%
AS040319-3MB 18.200 943.600 . 1.93%
AS040319-1MB 20.320 682.220 2.98%
AS040311-3MB 27.470 §72.390 2.82%
AS040312-2MB 7.400 554.400 1.33%
AS040305-3MB 23.000 707.000 3.25%
AS040302-2MB 28.580 730.220 3.91%
AS040217-2MB 12.640 806.640 1.57%
AS040210-2MB 17.400 1229.800 1.41%
AS040207-2MB 11.000 673.520 1.63%
AS040203-2MB 16.700 566.100 2.95%
AVERAGE= 2.48%

Th-229 contribution factor updated in alphavis.alb by: ﬁ

Date: 513{ JOH

AlphaVision >> File >> Edit Nuclide Library... >> C:\User\Ailpha\alphavis.alb
r\forms\thcont.xis

vuuud 9



Alpha Spectroscopy
Quality Control Data

Weekly Background, Energy, and
Efficiency Calibrations
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Alpha Spec Calibration Source Re-Certification

AUNSTWLPHACLERT304 XLE

primary Certifled Source

Source PAI 1D 180 was recalibrated by lsolope Products Laboratoriss on 03-01-2003 and recleved by PAl on 03-04-2003.

Source ID; 82MIX223027; PAI 1D 180 (Labled #0)

Total Activity: 3754 dpm
Ref. Date: 3/4/03
Count Date: 3/22/04
U-234 Activity: 78.08% =
Am-241 Activity: 19.20% =

2067.00 dpm (decay corrected)
746.56 dpm (decay corrected)

Combined Activity:

patector 13 Efficiency Datermination

3BB7.46 dpm (decay correcied)

Count Am:-241 U-234 count  Combined Known detactor
Source Serial # PAIID Segential # Date net cts nefcts = dur{(s) cpm dpm efficiancy
92MIX223027 190 897-18-103-09 3/22/04 782465 320916.75 2100 1164.126 3687.48 31.57%
I A LIRS A L
Sources 1 through 8 activity detarmination
Count Am-241 U-234 count detector  Am-241 U-234 combined
Source Serial # PAI ID Segential # Date nel cts net cts gur (g} _ efficlency  dpm dpm opm
82MIX2202028 182 97-19-103-01 3/22/04.  13674.66 . B107R78 . 2100. . 31.57% 1237.58 7337.81 B8575.40
920X 2203028 183 87-18-103-02 3/22/04 16487.85 153088.76 2700 31.57% 1402.57 13BB4.87 15257.54
a2MIX2203024 184 §7-18-103-03 3/22/04 720398.65 74'.'3'115.7'6-"' 2100  31.57% ‘851875 672B.55 13248.30
‘92MIX2203021 185 97-18-103-04 3/22/04 22308.65 B63564.76 2100 31.57% 2018.07 6762.768 T7771.83
82MIX2203026 186 97-18-103-06 3/22/04 102504.85 12808578 2900 31.57% 9276.90 11408.33 20885.23
92MIX2203022 187 97-19-103-06 3722104 77856.69 - 83352.76 2100 34.57% 7028.11 7643.61 1457:!_.72-
92MIX2202023 . 1BB 97-19-103-07 3/22/04 ... 46378.85- 70680.78 2100 © 31.57% 4197.27 §3g7.72 10585.08
B2IMIX2203029 188 87-15-103-08 3/22J04 " 348B4,65° 219992.76 2100 31.57% 3156.87 15808.84 23066.71
Datector 13 Efficlency Verification R e % difference
_ Count: Am-241 .U-234 . count . Combined Known. detector from
‘Source Serial # PAIID  Segential # Date ™~ - net'cis net cts dur{s)' cpmi - dpm efficiency  1st count
Q2MIX223027 180 97-18-103-09 3/22/047.. 7 7548.69° .32241.76. T+ 24007 4138.813 36B7.46 30.83% 2.35%
Sources 1 through B activity re-verification i - it AN '
. K}
Combined Combined  Percent Wihin 5% of
Observed  Cerifisd Difference Certified value -
Source Serial # PAl {D Segential # dpm dpm* "% Yes/No
82MIX2203026 182 87-18-103-01 B576:40 - 8730.07 177% . Yes
52MIX 2203028 183 §7-19.103.02 15257.84 ° "15767.23 "3.24% Yes
92MIX2203024 184 87-19-103-03 13248.30 13517.24 1.99% Yes
92MIX2203021 - 1B8 97-13-103-04 7771.83 B130.72 4.41% Yes
92MIX2203025 186 §7-15-103-05 20685.23 20e51.92 1.27%, Yes
P2MIX2203022 187 87-18-103-08 1457172 ~ 15242.25 4.40% Yes
82MI1X2203023 188 97-19-103-07 10585.09 10755.77 1.52% - Yes-
82MIX 2203028 188 87-18+103-08 _23263.22 0.84% .__Yes

2306671 ,

*Sources 185,186,187, & 188 decay carrected {0 04/01/02.
*Sources 182,163,184, & 189 decay corrected to 05/01/03.

HUTTRR
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CALIBRATION
MIXED ALPHA STANDARD SOURCE

Radionuelide A: U-234 Customer: PARAGON AMALYTICS, INC.
Radionuclide B: U-235 P.0. Mo.: EW040203/R2183
Radienuctide C: Am-241 Catalog Nu. MISC-5TD

Half Life (U-234):  (2.454 & 0.008)E+05 years Reference Date: {-May-03 12:00 PST

Half Life (U-235)  (7.037 £ 0.011 JE+08 years Source Na.: 82MIX2203028

Half Life (Am-241} 432.'17':': 0.66 years

Contained Radlozetivity: . .
J-234: 3354 nCl {124.1 Ba)

_ ) Am-241
U-235 0.0658B nCi (2.429 Bd)

Yhysicnl description:
A. Capsule type: .
B. Nature of active deposit:
C. Active Diameter: .

‘!9 T
D. Backing: -— Stainless steel "
E. Cover: None

@

Radivimpurities: WMot deterhined -
-Method of Calibration:
This source was assayed using 8
activity. Individual nuclide ratios were taken from those

v’

Unecerininty of Measurement:
A, Type A (random) uncertainty

t
B, Type B (systematic) uncertainty: *
C. Uncerfainty in aliguat weighing: +
D. Total uncertainty at the 98% confidence level: *
Notes:
. See reverse sicde for laak test(s) performed on this source,
- |PL parlicipaies in a NIST measurement assurance program o

for a number of nuclides, based on the blind assay (
Materials {As in NRC Regulatory Guide 4.15).
. Nuclear data was taken from "Table of Radicactive isotopes”,
- This source has 2 working fife of 2 years,

. This source had a total alphs surface emission rate of 4483 g/min in

¥
‘‘‘‘‘‘‘‘

- A
.....i—"?(,fl .’.v.,u.:;«i' ‘IA

[

i /) (r el

Total Activity:

‘windowless internal gas"ﬂow proportional counter for total alpha
getermined in Mar 1998. )

0.5793 nCl (21.43 Bo)
3.998 nCl (148.0 Ba)

" Disk (22 mm OD X 0.78 mm THK) ,
Eleciroceposied and diffusion honded oxigies

0.7%
3.0%
D.0%
3.1%

astablish and maintain implich traceability
snd later NIST certification) of Standard Reference

zdited by Virginia Shirtey, 1888,

27 on 11 Apr 03,
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Labaoratories f}/}’[ / &Zj
Tel 661-309-1010 B 7
s 3 té," u:ﬁ— {'/

. - H’.,‘—" !:I'.'P"
An Eckert & Ziegler Company Fax 661:257°8303° [)P_’-" Ca\ £
CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE
Radionuchide A:  U-234 ' Customer: PARAGON ANALYTICS, INC.
Radionuclide Bt U-235 . P.O. Mot EW040203/R2183
Tadionuclide C; Am-241 _ Catolog No.: - MISC-STD
Half Life (U-234):  (2.454 + 0.D08)E+DS years : Reference Date: 1-May-03 12:OQ PST
Half Life (U-235):  (7.037 % 0.011)E+08 yeare | Source No.t goMIX 2203028
Haolf Life (Am-241); 43217 & 0.86 years
Contulned Radionctivity: : .
U-234: | B.467 nCi’ (2323 Bq) - Am-241: 0.5366 nCl (23.55 BY),
\J-235; 01136 nCl (4.200 Bg) : Total Activity: 7.217 nCi (267.1 Bq).
" Physieal descriptions ’ .
A, Capsule type! . Digk {22 mm OD X 0.78 mm THK) .
B. Nalure of active deposit: L Electrodéposited and-diffusian bonded oxides -
C. Active Diamneter: . 18 mm - - :
* D. Backing: - Stainiess steel : —
" E. Cover Nome L : _ .
n . : s ) 4 ) - e « ' . T € : : .
Radiosipipurities: Not determined '
Method of Callbration: . . -
This source was essayed using a windowless internal gas flow proportionat counter for tofal alpha
acfivity. individual nuciide ratios were taken from those determined in Aug 1992. '
Unevertainty of Measurement:
A. Type A {random) uncertainty. + 0.7%
B, Type B (systemalic) uncertainty: + 2.0%
C. Uncertainty in aliquot weighing: + 0.0%
D. Total uncertainty at the 89% confidence level: Tt 3.1%
MNofeas:
- See reverse side for leak test(s) performed on this saurce.
- IPL participates in a NIST measurement assurance program to establish and maintain implicil traceability
jor & number of nuclides, based on the blind assay (and later NIET cerification) of Standard Reference
Materials (A3 in NRC Reguiatory Guide 4.15),
. Nuciear data was {aken from "Table of Radiozciive Isotopes”, edited Dy Virginiz Shirtey, 1988.
. This source has a working life of 2 years.
. This source ad = tolel aipha surface emission rate of 8081 sfmin in 21 on 11 Apr 03.
T, "ol / J! o ' ’
“,».,J.. i f/ ...!"?:3.,'..~-.9 - \,.f,'?_.--—“ ?\\"J:!_,'J_.-;Le'! L ! {-."~-:'(!'L"£- 7
iQuality Contol Datd Signed |PL Ref, No.: 987-7
150 U1 TIRTIFIED —_
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CERTIFICATE OF CALIBRATION
MIXED ALPHA STANDARD SOURCE

Tadionuellde 4 U-234

Customer: PARAGON ANALYTICS, INC.
Radionuciide B: U-235 P.0. Nou EWD40203/R2183
Radionueliie 1 Am-241 Catalog No.: MISC-5TD
Half Life (U-234);  (2.454 * 0.008)E+05 years Refersnce Date: 1-May-03 12:00 PST
Half Life (U-238):  (7.037 £ 0.01 1)E~+08 years Source No.: 0201%2203024
Hnilf Life (Am-241): 432,17 % 0.86 yeers
Contnined Radionchivity: :
U-234: 3.227 nCi (119.4 Bqg) . Am-241: 2,866 nCl (108.0 Bq)
U-228: 0.05205 nCi (1.826 Bq) . Tatal Activity. §.145 nCl (227.3 Ba)

Tuysical description:

Capsule type:

Nature of active depostt;
Aclive Diameter:

Backing: o
Covern

Disk (22 mm O0. X 0.78 mm THKY
Electrodeposhed and diffusion bonded oxides
18 mm . :
Stalnless steel | : -
None ;

moowr

' €
® - -

L o ; 3 v o -
Rudioimpurities: Not delermined T

-Muthod of Calibration: v . ' ) '

This source was assayed using a windowless interngl gas flow proporiional counter for total alpha

activity. individual nuclide ratios were taken rom those determined in Aug 1892.

Uncertainty of Measwement:
A, Type A (random) uncertainty:
B. Type B (systematic} unceriginty:
C. Uncertainty in aliguot weighing:
D. Totaluncertainty at the 89% confidence lavel:

0.6%
3.0%
0.0%
3.1%

WO W R

Notes:

. See reverse side for leak test(s) performed on this source.

- IPL perticipates in a NIST measurement assurance program
for a number of nuclides, based on Lhs dlind assay (and later

Maierizls (As in NRC Regutatory Guide 4.15).

Nuclear ¢ata was taken from “Table of Radioactive tso

This source has a working life of 2 years, '

This source had a total alpha surface emission raie of 6889 m/min in 27 on 11 Apr 03.

lo establish and maintain implicit traceability
NIST certification) of Standard Reference

3

topes", edited by Virginiz Shirley, 18886,

.
— oy PR - )
e bt g Sed T _Lf‘vrfj..ﬁc: e, J5 = o 2
7 fuality Cantrol Dite Siened {PL Ref, No.: 087-7

150 9U07 ZERTIFIED -

Macdical lmaging Laboratory industrial Gauging Laboratory
TiWLT Avenue Titxbikrs  atendia, Solitormia ER R TR0 LTl KEwstone seeet Sutpantk, Lallfornin 21504
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CERTIFICATE OF CALIBRATIO

-309+1010
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"y v

ALPHA STANDARD SOURCE

Radinnuelide At U-234

Radionuclide B; U.235

Radionuvelide C Am-241

Falf Life (U-234):  (2.454 + 0.006)E+05 years
Hulf Life (U-235):  {7.037 £ 0.011)E+08B years
il Life (Am-241): 432,17+ 0.66 years

Contnined Radinactivity:

.F""(_ . ".' 6— ".'C-"'H' |" \E' I:Ql.

JE' ., ‘-’. u\ '?_‘

N

=

ARG

-

PARAGON ANALYTICS, INC.

Customer:

P.0. No. EW030603/R2155
Catalog No.: MISC-STD

Refefenee Date: 1-Apr-03  12:00 PET

Souree No.:

92MIX2203021

U234, 2731 nCl (101.0Bg) Am-241 0.9325 nCl (34.50 Bo)
U-235: 0.08416 nCl (1.284 Bg) Total Activity. 36888 nCi (136.8 Bg)
Thysical deseription: :
A. Capsule type: . Disk {22 mm OD X 0.78 mm THK)
8. Nalure of actjve deposit: Eledirodeposited and diffusion bonded oxides
C. Active Diamster; ° 18 mm - - - :
D. Backing: — Blainiess steel
- E. Cover: Naone .
- . . 3 .

&

Radinimpurities:

method of Calibration: -
This source was-assayed U

Nol determined

" aclivity. Individual nuclide ratios were taken from those determined in Aug 1982,

.

Uneerininty of Measuremen(:
A. Type A (random) unceriainty:
B, Type B (&ystematic) uncertainty:
C. Uncertainty in aliquot weighing:
D. Total uncertainty at the 99% confidence leval:

Nates: . .
- Sea reverse side for laak test(s) performad on

this source.

WO H

0.B%
3.1%
0.0%
2.2%

sing 8 windowless internal gas flow proportional counter for total alpha

. IPL participates in a NIST measuremenl assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the bling assay (and tater NIST certification) of Standard Reference

Materials {48 in NRC Reguialory Guide 4.15}).

- Nuclear data was taken from "Table of Radioactive isolopes”, edited by Virginia Shirley, 1988,

- This source has a working fife of 2 years.

- This source had & total alpha suriace emission rate of 4145 a/minin 2a on 18 Mar 03.

[— toomot !
sy ! . i -, '
A h.'.‘.'.v.w:f’ b o) (,~;"=".-..~. Tl e,
J Quality Cunuol

Medical imaging Lanoratory
O Ryepuy Timeiets fajznaia Taditorma 25D

[Tty 02

Date Signed
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CERTIFICATE OF CALIBRATION -

ALPHA STANDARD SOURCE

TRaedionuelide A U-234

Customer: PARAGON ANALYTICS, INC.
TRudionuelide B:  U-233 P.0. No.: © EWO030603/R2155
Radionueclide C: Am-241 Catalog No.t MISC-8TD

© Half Life (U-234): (2454 0.008)E+05 years Reference Date: {-pApr-03  12:00 PET
Half Life (U-235): (7,037 + 0,011)E+08 years Souree No.l g2MIx2203025
Half Life (Am-241): 432,17 £ 0.66 years
Cyntained Radiouctivity: ’ : .
U-234: 5486 nCi (203.0 Bg) ©Am-241: - 2,058 nCl (146.4 By)
U-235: 0.08221 .nCi {2.412 Bq) Total Actlivity: 8,536 nCl (352.8 Bg)

v Physical deseription!

A, Capsule typa: : Disk (22 mm D X 0.78.mm THK)
B. Nature of aclive depost: Etectrodeposited and diffusion Bonded oxides
L. Active Diameter. - 4emm : : -
. D. Backing: - . Stainless steel
E. Cover . None . . .
- ‘ i - g_a . = ‘ oo e .
Radioimpurities: Not determined a - ‘

Method of Calibration:

This source was assayed using 8 windowless internal gas flow propottional counter for total alpha
_ac:tivity. Individual nuclide ratios were taken from those dstermingd in Aug 1882,
. " : :

Uncertainty of Measurement:
A, Typs A (random) uncertainty:

£ 0.B% "
B. Type B (systematic) uncenainty: + 3.1%
C. Uncertainty in aiiquot weighing: + 0.0% -
D. Total uncerainty al the 29% confidence level: + 3.2%

Notes:
. See reverse side for leak test(s) performed on this source.

- |PL participates in 8 NIST measurement assurance program to esiablish and maintain implicit racesability

for 3 number of nuclides, based on the blind assay (and later NIST certification) of Standard Referance
Materials (As in NRC Regulaiory Guide 4,15),

. Nuclear data was taken from “Tabie of Radicactive lsotlopes”
. This source has a working fife of 2 years,

- This source had 2 {ctal alpha surface emission rate of 10890 &/min in 2= on 18 Mar 03,

. edited by Virginia Shirley, 1988.

o . ..)J : / '~
~ L g I -
S s (, fflf.-'\/vd::f o Dalg A [T ¥lar—c=
! jQuam‘y Cuntral Date Signed IPL Ref. No. 8g7-2

150 9001 CERTIFIED

Medical imaging Laboratory inefustrial Gauging Leboratory
14577 Avenue Tibbittz  Wolencia, Callfornis 21258 1200 North keysione Street  Butbank, Lalitarnie 21504
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CERTIFICATE OF CALIBRATION

19T Avenue Tibhios
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ALPHA STANDARD SOURCE

Radionuelide A: L).234
Iadivpuelide B: U-235
Radlonuelide < Am-241

Half Lile (U-234)  {2.454 £ 0.008)E+05 years
Half Life (U-235):  (7.037 £ 0.011)E+08 years
Half Lile (An=241): 43217 £ 0.66 years

Contuined Radloactivity:
U-234: 3,802 nCi (1320 Bq)
U-235: 008556 nCl (3.166 BQ)

Physical deseription:

Customer: PARAGON ANALYTICS, INC,
P.0. No.: EWO030803/R2155

Catulog No. MISC-8TD

TReference Date: 1-Apr-03  12:00 PST
Souree No.: + 92MIX2202022

Am-241: '3.279  nCl (121.3 Bg)

B.957

Total Activity: nCi (257.4 Ba)

v
]
4

. A, Capsule type. Disk (22 mm OD X 0,78 mm THK)
’ B. Nature of active deposit: Electrodeposiied and diffusion bonded oxides .
C. Active Diamster: - 19 mm . e , .
D. Backing: ‘Stainiess steal . ) . .
. E. Cover . None .
& . 4 N { ' - ; [
Rudioimpurities; Not determinad o ' ' -

“Mathod of Culibration:

Uneertainty of Medsurements
A. Type A (random) unceriainty:
B. Type B (systematic) unceriainty:
C. Uncertainty in aliquct weighing:
D. Totat unceriainty at the 89% confidence level:

Noles:

This source was assayed using @ windowiess internat gas flow proportional counter for total a!'ph'a
activity. Ingividual nuclide ratios were taken trom these determined in Aug 1982.

0.8%
3.1%
0.0%
3.2%

H + i W

. See reverse side for leak test(s) performed on this source.

- {PL parlicipates in a NIST measurement assurance

program to establish and maintain implicit traceability

for & number of nuclides, based on the blind assay (and later NIST ceriification) of Standard Reference

- mazterals (85 in NRC Reguiatory Guide 4.15).

- Nuclear dats was taken from "Table of Radicactive Isotopes”, edited by Virginia Shirley, 1986.

- This source has a working life of 2 years,

- This source had a tolat alphe suriace emission rate of 7789 gfrmin in 21 on 18 Mar 02,
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CERTIFICATE OF CALIBRATION -
ALPHA STANDARD SOURCE

radionuclide A U-234

Customer: PARAGON ANALYTICS, INC.
Raclionuelide B: U-225 P.0.No. EVW030603/R2165
Radionuclide C: Am-241 Catalog No.: MISC-8TD
Hulf Life (U-234)  (2.454 % 0.008)E+Q5 years Reference Date 1-Apr-03  12:00 PST
Malf Life (U235 (7.037 % 0.011)E+0B years Source No,: - g2MIX2203023
Walf Life (Am-241% 43217 £ 0.66 years '
Cnr\ta'me(l.Rn{linﬂcﬁvity: .

U-234; 2895 nCi (107.4 Ba) Am-241: 4953 nCl (72.26 Ba)

U-238; 0.02502 nCi (0.9257 BA) Total Activity: 4873 nCl (180.3 Bq)
Physical deseription:

A, Capsule fype: . Disk (22 mm 0D X 0.78 mm THIC

B. Nature of active depositt . Electrodeposiied and diffusion bongéd oxites .

C. Active Diameter: . © 18 mm .. ’ :

D. Backing: — Stainless steel.

E. Cover. . None S

- 4 : 1 . .:_ « - B

Radieimpurities: Nat determined ' o a ® .

Mathod of Callbration:

This source was mgsayed using a windpwiess internal gas flow proportional counter for total alpha
activity. Individual nuclide ratios ware taken from fhose determined in Aug 1892,

.

Uueertajuty of Measurement:
A.-Type A (random) uncertainty:

. + 0.8%
B. Type B (systematic) uncertainty: £ 31%
C. Uncertainty in aliquot welghing: + 0.0%
D. Total uncertainty at the 88% confidence level + 3.2%

Notes: .
See raverse side for lzak 1esl(s) performed on this source.

- |PL participates in & NIST measurement agsurance program to establish and maintain implicit traceabllity

- for 2 number of nuclides, based on the biing assay (and later NIST certification) of Standard Reference
Materials {As in NRC Regulatory Guide 4.15).

. Muclear dats was iaken from “Tanle of Radioactive lsotopes”
. This source has a working life of 2 years.

. This source had a 1otal aipha suriace smission rate of 5483 a/min in 21 on 18 Mar 03

_edited by Virginia Shirley, 1988.
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CERTIFICATE OF CALIBRATION
STANDARD SOURCE

MIXED ALPHA
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Radionuehde A U-234 Customer: PARAGON ANALYTICS, INC.
Radionuclide Bt U235 P.0. Nau EW040203/R2103
Radionuelide T Am-241 Catalog No. MISC-8TD
BalfLile (U-234): (2454  0.008)E+05 years Reference Dater  1-May-03 12:00 PST
Bl Life (U-235):  (7.037 2 0.0% 1)E+0B years Source No.: T g2MIX2203028
Falf Life (Am-241): 432.17 £ 0.66 years
Contained Radisnctivity: :
L-234: 0.048 nCi {3348 Bq) Am-241. . 1.433 nCl (53.02 Ba)
U-238: 0.1771 nCi (6553 Ba) Total Activity: 10.66: nCi (384.4 Bq)
Physteal deseription:
A. Capsule type: Disk:(22 mm OD X 0.78 mm THK) )
B, Nature of aclive deposit. Electrodieposited and diffusion banded okides -
C. Active Diameter: 18 mm : . : .
D. Backing: — Slainiess steel ) '
E. Cover Nong ~ -
P [ L - 4 . N “ - .
Radiaimpurities: K Not determined " ¢ "

Method of Calibrationt

.

This source was assayed using a windowiess jnternal gas flow proportional counter for total alpha

activity. Individual nuclide ratios were taken

Uneertainty of Moas urement;
A. Type A (random) uncertainty:
B. Type B (systematic) uncertainty:
C, Unceriainty in aliguot weighing:
D. Total uncertainty at the 99% confidence level:

[T A R 3

Notes:

. S=e reverse side for leak test(s) performed on {his source.

. IPL participales in a NIST measurement assurance program
for a numbear of nucliges, based on the biind as
Materials (As in NRC Regulatory Guide 4.15).

. Nuclear datz was taken from “Table of Radioaclive Isctopes”,

. This source has a working life of 2 years.

- This source had 2 toial aipha surface gmission rate of 1

'
I

from those determined in Mar 1998.

0.5%
3.0%
0.0%
2.0%

1o esiablish ang maintain implicit traceabliity
say {and later NIST certification)

of Standard Relference

edited by Virginia Shirley, 1988,

4050 c/min in 27 on 11 Apr 02
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